Genome-Wide Association Studies (GWAS)
 Genome-wide association studies (GWAS) are used to identify common genetic factors that influence health and disease.
 These studies normally compare the DNA of two groups of participants: people with the disease (cases) and similar people without (controls). (One million Loci)  Single nucleotide polymorphisms (SNPs) are DNA sequence variations that occur when a single nucleotide (A,T,C,or G) in the genome sequence differs between individuals.
 SNPs occur every 100 to 300 bases along the 3-billion-base human genome.  The complex relationship between genotype and phenotype is inadequately described by marginal effects of individual SNPs.
 Increasing empirical evidence suggests that interactions among loci contribute broadly to complex traits.
 The difficulty in the problem of detecting SNP pair interactions is the heavy computational burden.
-To detect pairwise interactions from 300,000 SNPs genotyped in thousands of samples, a total of 4.5 X 10 statistical tests are needed.
-Since a huge number of possible combinations are tested, a large proportion of significant associations are expected to be false positives. Thus, reducing the number of false positives while retaining the significance power is another challenge.  Scalability: The number of features is too high to be handled by traditional feature selection / ranking methods.
 Sparse linear methods have been used to fit the genotype data and obtain a selected set of SNPs.
 Minimizing the squared loss function (L) of N individuals and p variables (SNPs) is used for linear regression and is defined as where x i ∈ p are inputs for the i th sample, y ∈ N is the N vector of outputs, β 0 ∈ is the intercept, β ∈ p is a p-vector of model weights, and λ is user penalty. 
